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MEMORANDUM ON THE' FOUNDING OF THE LICK 
OBSERVATORY OF CALIFORNIA.* 

/ Objects of the New Observatory (and Plan of Operations ). 

The object of the Lick Observatory has been announced by 
the founder himself in the deed conveying the funds necessary to 
complete it. This object is to establish a more powerful telescope 
than any now made, and to make the same "useful in promoting 
science." The object of, and excuse for, its existence is the pro- 
moting of astronomical science in general, and it at once becomes 
its duty to assume a class of observations for which either its 
geographical or climatic situation, its instrumental equipment, or 
its endowment, renders it peculiarly fitted. 

We have in America several observatories which have assumed 
special work which they are doing satisfactorily. For example, 
the Naval Observatory has three meridian instruments, and six 
observers are employed with them; and they are engaged in 
cataloguing a number of fixed stars, and in making regular 
observations of the sun, moon and major planets, and a fair num- 
ber of observations of the asteroids. The positions of stars deter- 
mined by these instruments are not of the last degree of precision 
and there is no observatory in the United States engaged in 
making such determinations — hence it is evident that one of the 
works fairly open to the new observatory is the accurate deter- 
minations of the places of a number of standard stars, which shall 
serve astronomers as zero points from which to measure the co- 
ordinates of other stars. This work would be extremely valuable, 
but on account of its extreme delicacy and the multiplied precau- 
tions which would have to be taken in fixing these positions, this 
is work which would progress but slowly. It would require for 
its prosecution a meridian-circle, or else two instruments, the 
transit and the vertical circle (the meridian circle combines the 
principles of the other two). These should be of a good aperture 
(from five to six inches), and it is almost essential that whatever 
instrument of this class was employed should be made by the 
Repsolds of Hamburg or by Troughton and Simms of Lon- 
don, who have unrivaled reputations, and whose finished instru- 



* Copy of a Memorandum of October, 1874, sent to the President of the Lick Trustees 
by E. S. Holden. 
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ments of this class are the best in the world. There need be no 
haste in the procuring and setting up of this instrument, and 
when it is completed it will require the exclusive attention of one 
observer. No meridian instrument of importance would be 
required, save a meridian-circle, or in the case of the adoption of 
the two instruments in its stead, a transit instrument and a verti- 
cal circle. A small portable transit instrument and a zenith tel- 
escope (combined) might well be added to the equipment of the 
observatory for irnmediate use in obtaining the geographical 
position of the site which will be selected, and the correct time 
for general daily use when the observatory shall be in operation, 
and before the final mounting pf the meridian circle. 

The meridian circle is admirably adapted to the rapid deter- 
mination of the approximate position of small stars, i. e., by 
using it in zone observations. The northern heavens from the 
pole to two (2) degrees south of the equator have been examined 
in this way by the great Argelander, whose Zones have been 
published in three volumes, one comprising 108,129 stars, and 
extending to the pole to 41 of north declination; one of 105,075 
stars, from 41 to 20 ; and one of 1 10,984 stars, from 20 to — 2°, 
thus making 324,188 stars catalogued in this region. The 
German Astronomical Society has undertaken the revision of this 
work, and hence it would be superfluous for the Lick Obseratory 
to attempt this, or any part of it. It might, however, do useful 
work in extending the zones southward, provided it did not dupli- 
cate any of the zone work just finished by the Observatory of 
Cordoba in the Argentine Republic. 

This kind of work would require the co-operation of two 
observers, or of an observer and a recorder, and would demand 
their whole attention. Meridian observations of the sun, moon 
and planets it would not be advisable to undertake, these being 
thoroughly attended to at Greenwich and Washington. The 
observation of asteroids is not sufficiently attended to in America, 
but it would hardly be advisable for the Lick Observatory to 
make itself responsible for their continuous observation at present, 
although it might become a work worth undertaking. 

To sum up the meridian work of the observatory, it seems that 
the only series of this kind which it is worth while at once to pre- 
pare for are the determinations of the position of fundamental stars 
and the continuation of the zones to the south. 

The searching for new asteroids is thoroughly done by Prof. 
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Watson of Ann Arbor and Dr. Peters of Clinton, N.Y. They 
have extended and minute maps of all the small stars in certain 
portions of the heavens, and by a nightly examination of these 
maps they are at once able to say whether any new star has 
appeared in that region; and they have only to determine 
whether that new star is a new planet or merely a small star over- 
looked in their previous survey. The making of these extended 
maps is evidently the important thing in the search for asteroids, 
and it does not seem desirable that the new observatory should 
undertake the work of making over again the excellent maps of 
Dr. Peters and Prof. Watson (which maps, however, are at 
present kept secret by these two astronomers, but which one day 
will be published), or of looking for more new planets, the dis- 
covery of which in a scientific point of view does not seem to be 
very important (as 140 of these bodies are now known). 

Besides the meridian work of an observatory and the work of 
the equatorials (which will be 'considered later), there are many 
problems of a physical nature which may be legitimately taken 
up. Among these none is more important, perhaps, than a reg- 
ular photographic record of the spots which constantly appear on 
the sun's disc; the number of these spots varies from day to day, 
and the whole amount of ' ' spotted area ' ' varies in extent during 
a period of about eleven years, i. e. , a maximum spot area occurs 
about every eleven years. This period has been shown to have 
a definite relation to terrestrial magnetism (it is supposed likewise 
to be connected with temperature, rainfall and other terrestrial 
phenomena). A series of daily photographs of the sun, con- 
tinued during the whole period of eleven to twelve years, would 
be of the greatest value, and this is a research which it is a duty 
of the new observatory to undertake; at Kazan in Russia, Green- 
wich in England, Toulouse in France, and at the new Sun 
Observatory to be established by the Russian Government, these 
observations will be made continuously. Professor Langley of 
the Alleghany Observatory at Pittsburg also will probably com- 
mence a series of his own. At Harvard College Observatory 
this work is likewise done, although the continuity of the series 
is not complete. It is important that as many of these observa- 
tions as possible should be made. 

The instruments required for this purpose are inexpensive, 
comprising a photoheliograph, a large heliostat (not necessary 
for the sun photographs but necessary for photographs of star 
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clusters) together with a complete photographic laboratory. One 
assistant would be required, who would have to be not only an 
expert photographer but a man of high intelligence and of edu- 
cation. Besides a daily photograph of the sun, it would be the 
duty of the photographic assistant to make a series of photographs 
of star clusters which would have to be carefully measured to de- 
termine the relative position of the individual stars. These being 
once recorded, photographs taken at some future period will de- 
cide the question whether there has been any change in the con- 
figuration of this particular star group. 

Experiments should be made to see if it is not possible to get 
good photographs of the brighter planets, Jupiter, Venus, Saturn, 
Mars. The photographing of the spectra of stars also will be a 
research which must be attempted. 

The photographic assistant could likewise attend to the self- 
registering meteorological instruments which it will be necessary 
to have. 

The equipment of the observatory in extra-meriodional instru- 
ments should be large. Beside the great equatorial, it may be 
well to have a smaller one, large enough to be of good light 
gathering power, and small enough for convenient and rapid 
handling say of from 12 to 15 inches aperture. 

A comet seeker of about 5 to 6 inches aperture will be neces- 
sary for various minor works, such as the observation of eclipses of 
Jupiter' s satellites, occultations, etc., for photometrical researches 
with the photometers of Zoellner or Seidel. 

It is upon the work of the equatorial instruments that the force 
of the new observatory should be concentrated. The 12-inch or 
15-inch equatorial should be exquisitely mounted, no possible 
pains being spared, and it should be one of the works to be soon 
taken up to determine, with this instrument, the parallax of some 
favorably situated stars. This instrument, and occasionally the 
large one, might well be devoted in the hands of Mr. Burnham, 
in case he should be appointed, to the steady observation of double 
stars, a department in which Mr. Burnham has already made so 
honorable a name. The large equatorial should, for the first years 
of its existence, be devoted to the observation of the outer planets 
and of their satellites, to stellar spectroscopy (the field of solar 
spectroscopy is already thoroughly worked) and to the spectro- 
scopy and physical observation and drawing of nebulae. All 
ingenuity should be exhausted in the attempt to photograph a 
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nebula with the object of detecting change in one if it exists, and 
failing in that, it should be attempted to draw the nebulae by means 
of a modification of the Camera Lucida. The spectra of stars it is 
highly desirable to photograph and some success has already been 
achieved in this way by Dr. Henry Draper. The great tele- 
scope might well be employed in this research. 

It has been the desire, so far, to indicate to the Lick trustees 
in a very general and rough way the objects to which the new 
observatory should devote itself in the future in order for it to be 
most useful in "promoting science." The general principle of 
the selection of subjects for research being that it should devote 
itself peculiarly to those problems which are most unlikely to be 
studied by other observatories, and for which either its geographical 
or climatic situation, its instrumental means or endowment, ren- 
der it most fit. In this connection it is well to remember that the 
situation of the observatory is likely to be in a country where 
volcanic, i. e . , earthquake phenomena often show themselves, and 
this makes it the duty of the new observatory to provide itself 
with self-recording instruments for indicating such phenomena. 
Similarly the experience gained by several years residence at the 
observatory will indicate the direction in which to extend its phy- 
sical researches. Above all things, however, the object of con- 
centration should be kept in view. 

A certain line of action and a plan should be decided on, but 
these should be flexible, so that an extension may be easy and 
natural; but that work should be undertaken which can be done 
completely; and no more instruments should be purchased at first 
than can be kept busy. It must be remembered that the pos- 
session of the instruments implies obligation to make them useful, 
and again that they require great attention; so that a too complete 
instrumental equipment may become a burden and not a help. 

// Of the Government of the Observatory and its Officers. 

The funds are by deed of Mr. Lick, put in charge of the 
Board of Trustees, and the financial concerns of the observatory 
are necessarily referred to them. All expenditures are of course 
controlled by them, but many expenditures may well be made by 
the Director, he being directly accountable to the Board of 
Trustees. 

It is advisable in an undertaking of so much magnitude that 
any important scientific measures should be undertaken only after 
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due consideration and counsel, and it is respectfully proposed that 
the Trustees appoint a Scientific Council for the Observatory to 
be composed of four persons, all of whom should be connected 
with astronomical science in some honorable manner and most of 
whom should be men who have achieved for themselves scientific 
fame. It is suggested that the Board of Trustees could not select 
for this purpose four men more valuable to the interest of the 
Lick Observatory and more eminent as sponsors for a new scien- 
tific institution than the four gentlemen hereafter named. 

i. Prof. Joseph Henry, Secretary Smithsonian Institution. 

2. Prof. J. H. C. Coffin, U. S. Navy, Superintendent American 

Ephemeric and Nautical Almanac. 

3. Prof. S. Newcomb, U. S. Navy. 

4. Prof. Henry Draper, University of New York. 

The Director of the Observatory should be ex officio a member 
of this council, and he should consult with them in relation to 
the general management and work of the observatory proper. 
But the action of the council should be always subordinated to 
the authority of the Board of Trustees, the functions of the 
council being merely advisory. Vacancies in the council should 
be filled by appointment of the Board of Trustees. 

Visits at suitable intervals should be made by the Scientific 
Council, or by some of its members, to the observatory ; and a 
report of the activity of the Institution should be made to the 
Board of Trustees by the visiting members. 

III. The Selection of the Site. 

Certain general principles may be laid down with regard to 
this. 

1st. It should be easily accessible and therefore not very far 
from some line of railroad. The reason for this is obvious. 

2d. The astronomical conditions should be favorable. These 
are of a complex nature and extended experiments are necessary 
to determine what locality to select. Considerations, not only as 
to altitudes above the sea, but likewise as to steadiness of star 
images, moisture of the air, amount of yearly rainfall and more 
particularly of snowfall should be regarded. It seems advisable 
that when the Director is appointed, Mr. Burnham of Chicago 
should be asked to visit him for consultation, and that both of them 
be directed to proceed as soon as possible to California to visit the 
various localities which seem most favorable, there to examine 
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by means of Mr. Burnham's 6-inch equatorial the astronomical 
conditions of all of the best sites. It is expected that no more 
than eight or ten such places will have to be examined. Some of 
them can be pronounced upon in a few days, some it will be 
necessary to visit twice. Only one person need stay in California 
on this duty, but all the sites should be examined by the Director, 
preferably as soon after he is appointed as possible. 

The expenses of this journey need not be large, but a proper 
compensation should be paid to Mr. Burnham. A report of 
these operations should be made to the Board of Trustees. 

IV. The Ideas which should Govern in the Procuring of the 
Rough Glass for the Great Equatorial, 

have been proposed in writing by Prof. Newcomb and it is sug- 
gested that Prof. Newcomb be invited to go to Europe as soon 
as possible for the purpose of making a satisfactory contract with 
a proper firm for the casting of the glass in the rough. Instruc- 
tions should be given him from the Board of Trustees as to his 
duties and power to act, and suitable experiments on the glass 
from various manufacturers should be first made ; in Europe or 
in America as most convenient. The report of Prof. Newcomb 
to the Board of Trustees should be made in writing, and would 
become the property of the observatory. 

With regard to the other instruments, it is suggested that as 
soon as the Director is appointed, he should be empowered to 
correspond with various optical instrument makers with the view 
of obtaining their prices and plans. It is suggested that if the 
1 2-inch glass with which the Clarks discovered the companion 
to Gamma Lyrae be still unsold that this will be a suitable one to 
buy. If not, then it is suggested that they be requested to make 
a 15-inch glass of excellent quality and first rate mounting; also 
a comet seeker of 6-inches aperture, mounted on an alt-azimuth. 

With regard to the Meridian-circle it is suggested that its pur- 
chase be delayed till a careful consideration of its construction is 
had, with a view to improving on past instruments if this be 
possible. Prof. Newcomb might be empowered to order from the 
Repsolds while he is in Europe a portable transit instrument and 
zenith telescope combined. 

The observatory would require at least three astronomical 
clocks and two or three break-circuit chronometers. The clocks, 
it would be well to order at once. 
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V. Of the Buildings of the Observatory. 

Detailed plans of the observatory cannot be fully made until 
the dimensions of the large equatorial are known, but many of the 
general plans can be prepared. Some suggestions are here given. 

ist. It is not at all desirable that any unnecessary expense be 
incurred in architectural ornament. The first object should be to 
prepare everything with reference to its use, and then to give the 
building such architectural effect as seems best without interfering 
with its utility. 

The following rooms will be required : 

i. Dome for large equatorial (detached building, or rather a wing 
of the observatory). 

2. Dome for small equatorial (on top of observatory proper). 

3. Photographic laboratory. 

4. Machine shop (thoroughly equipped). 

5. Fire-proof instrument room and record room, for spectroscopes, 

clocks, etc. 

6. Library. 

7. 8, 9. Offices on ground floor for Trustees, Director and 

Assistants. 
10. Battery room for electric batteries (cellar). 
ii. Furnace room (cellar). 
12, 13. 14. Store, coal or wood and engine room (cellar). 

So that the cellar will contain : 

1. Furnace room. 2. Store room. 3. Fuel room. 4. Battery 
room. 5. Engine room (small one-horse power caloric engine). 

The first floor will have : 

1, 2, 3. Offices for Trustees, Director, Assistants. 4. Porter's 
room also in small wings. 5. A clock room. 6. Workshop. 

The second floor : 

1. Large library room. 2 or 3 computing rooms. 
4. Photographie laboratory. 

On the roof will be a large tank of water kept full (to be men- 
tioned hereafter) and also the dome for the 12-inch glass. 

The transit-circle to be in an isolated building, and the photo- 
heliograph to be in another. These are of wood and inexpensive. 

The main building to be of brick painted, the workshop and 
clock- room fireproof, and the house for the Director to be on one 
side, that for the assistants on the other separated by these fire- 
proof rooms from the observatory proper. (See plan herein 
enclosed.) South of the observatory proper to be a fireproof 
instrument and record room, thus isolating the observatory from 
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the dome. Every precaution should be taken and thus will be 
taken to protect the great telescope from fire, and it is evident that 
these precautions are necessary to guard so valuable a property. 

I am in favor of making the frame work of the dome of iron 
instead of wood for the following reasons : 

1st. It can be made lighter, when we consider the necessary 
size and strength. The dome of the Naval Observatory is not re- 
quired to resist the weight of the snow, but the new dome must 
be able to do this, and for this reason the top part must be extra 
strong. 

2d. It is not inflammable. 

3d. It can all be made by skilled labor in the East, put to- 
gether and then taken apart and set up in its place. A wooden 
dome ought to be made at the site. 

4th. An iron dome can be made to keep an invariable shape ; 
a large wooden dome must inevitably change a little ; it may 
spring badly. 

The only wood used in the construction of the dome would be 
small strips (which must be Burnetized) to which to fasten the 
galvanized iron which forms the outside of the dome, and like- 
wise the floor. I would have an iron pipe of about two inches in 
diameter leading from the tank on the roof (or it might be else- 
where placed) to a point in the wall of the dome, a few inches 
above the floor. A valve should be placed in the end of this, so 
that in case the floor of the dome (the only inflammable portion 
of it according to my plan) should become ignited, it would be 
simply necessary to turn on the valve and in an instant the whole 
floor could be covered with several inches of water. Thus, I 
conceive there would be no possible danger of losing by fire the 
work of years, and I think this the more important as the new 
observatory will not be protected by steam fire engines as it would 
be in a city. 

The houses of the officers of the observatory should be com- 
fortable but inexpensive and convenient to the observing rooms. 
Experience has shown that in this way much more work is done. 

The Library. — It is all important that in an isolated position 
free access to astronomical literature should be had, and the 
formation of a complete special library should be begun at once. 
Many of the books required are quite rare, and their collection re- 
quires that the orders for them should be given at once in order 
that they mav be obtained within a few years. A sum should be 
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immediately put at the disposal of the Director for the purpose, 
and Prof. Newcomb should be further empowered to order in 
Europe such as he may find. At the various observatories 
which he may visit, he will be presented with valuable sets of 
publications if he is authorized to secure them for the new ob- 
servatory. 

VI. The Personal Establishment might then at first consist of — 

i. A Director, who would be executive head, and who would un- 
dertake regular observations. 
2. A chief Astronomical Assistant. 3. An Astronomical Assistant. 

These gentlemen would be employed on the Equatorials and 
Meridian Instruments. 

4. A Photographic Assistant. 5. A Machinist. 6 and 7. Two 
laborers, who would serve as watchmen, helpers, etc. 

In a general way, supposing the great telescope to cost 
$100,000, it may be said, that this observatory could be built 
and completely equipped for $250,000 to $275,000, including 
everything.* The yearly expenses would be about $25,000 and 
thus a large surplus will accumulate. 

Some of this should be devoted to the publication of the an- 
nual volumes of the observatory which should be gratuitously 
circulated among observatories, libraries, scientific societies, and 
among eminent astronomers. The prompt publication of im- 
portant researches increases their value tenfold. 

In return for these publications the new observatory would 
receive those of all the principal observatories and scientific 
societies of the world. 

The above are a few of the considerations which seem best 
fitted to be observed in the founding of the new observatory, and 
in giving them, I have abstained from questions of detail, except 
where the detail was needed to illustrate a principle. The view 
taken of the use of the new observatory is not purely an astro- 
nomical one, nor yet a purely physical one, but astronomical 
science generally, it is believed, will be best served by following 
some such plan as the one here sketched out. 

Respectfully submitted, Edward S. Holden. 

* Foot-note added 1892. I am still of the opinion that this estimate is large enough, 
provided the work when once begun had been pushed to completion at once. The delay 
has thus been very costly. On the other hand the buildings and instruments are far better 
constructed than they otherwise would have been. 



